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(54) METHOD AND DEVICE FOR INSPECTING FOREING MATTER 

(57)Abstract: 

PURPOSE: To enable a generative state of foreign 
matters on a semiconductor substrate to be detected in 
a real time, by detecting the foreign matters generated 
in the mass production starting stage and line of a 
semiconductor manufacturing process, by analyzing 
them and dealing with them. 

CONSTITUTION: A foreign matter inspecting equipment 
in the mass production starting stage and line of a 
semiconductor manufacturing process is provided with a 
group 10 of semiconductor manufacturing apparatuses, a 
sensing part 20, a sampling part 40, a detecting part 50, 
an analyzing part 60, and a corresponding system 70, 
etc. In the mass production line of the manufacturing 
process, the size of the foreign matter inspecting 
equipment is reduced, and thereby, the equipment is set 
on the input or output of a processing apparatus of the 
semiconductor manufacturing line or on a carrying 
system between the processing apparatuses of the 
semiconductor manufacturing line. Also, especially, in the 
detecting part 50, an apparatus, which detects the foreign matters on a repeated pattern part 
formed on a wafer, is constituted by a lens array of a variable refractivity type, a spatial filter 
and a pattern information removing circuit. Thereby, the foreign matters on the wafer which is in 
the course of its carriage are inspected, and they can be detected in a real time. 
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©XlfflgSJ'JxAl 1 l©£gj§b^7- 7 *>£>©*£ 

*22i*ffli>sifcci!), x.u(o^m^x^m 
yA)i*<D$L*m<o-tzt&x-%, mmmmzmmtt 

S~i:#T£So ^fc N i©75ffi«, *H*a©$IH7 

h )\<z\z^mmx%m&-$%y v hcomzmz-f 

~tftX%&o bfrU ^T©Xfg©^H7^;U7©T 
>F£«ttK lffl©T> K^7^;i^^*)Rl^tfe3 
T>KSM7>f;i/^^3iji-r3S^^©f[SL^ft 

[0 0 3 5] El 1 5 icgp#tft*fc£«g«rtfttfttlfi 

fll 2 2©«$EI©-^ffi#iJ£^Th> 1£fcBb>Xi:b 
TV-f 7Dl/7Xf¥2 3 1 £fflV\ §?-f7PV>X2 
3 lffl7-'Jx^Bl;gFl7^1/^ 2 3 2&EBU 

t&HilfcbTCCD U-T-b>-9"2 3 3 £KB 
tS 0 bfc#ot\ iftfflSl>vY7nl/>X2 3 1 
%m^Z>Zblz X ?K l/>X7l/^ 1 5 3£fflOi><£ 
iK 3££**©g«&tftffi1-a£fc#T?&S. fc£ 
U '©vfoSfc^Ttt, IfciHl/VX^bTV^PU' 
>X2 3 1fli6<^ fe*>^^*©l^7X4fflVAfeS 
^rT'*)^**SaJigT*$>S„ gp^#*©-Hffi^Ji:bTv 
-f^nu>XS2 3 l©t:-y5 L &^p D a 'i'x7\ 111©^ 
v X© WBHC^t)* 5 'tCi^ tft*fHa*^«J C 1- 

[0 0 3 6] b^bs Kl 6©$4Slg|5t7jVr«fc-5fc:> v 
^7DU >X» 2 3 1 -WUfX'im&y i a 1 1 1 ± 
©a$#tt2£i:fci>s Mtl©*-^U>X«||g{i^fe#S 

Mp°p7xA1 1 1©^®^^S1--S- h(±T-t«I 
Clt 2 3 6I±VY 70l/>X2 3 1 AUfli©^ 
ta*|T?ftS. b*>U «p q p^x;M 1 l^f^^-^t- 

§<, Sfctt, I17C/TtJ:7l:V'f70i/>X241 
& 2 m$> S v^tt»5ij©-fe if 5 ttfcEB-T $ - i: fc «t *) s 
In^xAl 1 1©1 7*^7 1 5 6©^T-^:H^ac* s 
Rltlt&S. v^f7DV>X2 4 1©7-'Jifi 
1^7^^ 2 4 2^@EBb^ H<?\Z S ^tBShb 
TCCD i^^-feV^ 2 4 3 £ffigb-a>S„ 

[0037] sfc, ei 1 5 iz&^x, immmmt b 
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£^1 i \±%&i&t&fr'3Mm&r'mwtz>. 

fc, tfttBSfcL/t2JJC7cCCD-b>-9-*5^ttTVA^ 

[o o 3 8] fcLtt^-t, sua?* ;i/**/sv^»^ 

IBt&S. bfrb, HS^iAl 1 1 ©^ft7j[nl#*i 

«&*iqi-e*«$n-c<s»^ in^^i 1 1© 

«3Mb^->©7jftt>^fc>6;feto, SSS^iAl 1 1 
01 5, 111 7{C^-rv^^DU>XSrfflV^t> m$ 

W^MPp^x^ 1 1 lcpEH6*|SlC^*|5lft1'n«A 
l>» bfrb, l/>X7Kfeffll^l^ R!g-f3£ 
M^-fjl/^ttjtJ&o-C^Sfci?), Ill 8fcjS"t*5fcll 

a^xni i i4>@*&ria (^-U7 7CD[HiteffiE) 2 5 

1 Mr#M^tfctH*¥*l 22 (253) £2 5 4©<fc 

dtiasu 2 5 2©^inifr5^s* s a&-So *>t>^ 

V>f^Dl/>X4fflV>S«^T*x 8fl->xAl 1 loo 

gus#iKi 2 5 1 K^&wmx&jh 1 2 2 *emrv,-c 

fc&tA. ZZX\ 2 5 lCD^TlRlfc2 5 2cD*fSl(i|Hl-T' 
ifiitti*4 5 0 T*&*), 01 8©»£\ Eft 

[0 0 3 9] ^RB?^ ;i/*£fflV^l§-grfcJ:, MS 

^Ci:t±T?§S^ *ftl^©^#«t&ft"C£:&:^o b 

UTti-s» b*>u ci©^, jbjb#*ai 1 1±© 

£T©;&£#t$)£*-#1-£0T'fci:&<, fc3<f$5g©Jfc 
♦TWft^uW 1 l±£la*f bTl^tf, Ht'JjEL^ 

^->©#^^*i;©MjigT-{i, ^©^^uw^^igb 

[0 0 4 0] W; x 01 9fc£ii»WfcJ;3JI»fcffi 
*ff,l 2 2CD«fiR0O-9IIE0!lft*t-. e.e*K:«t5 

m^mm^2 6 i tawi*^* 2 e 2hbTv>XTi/ 

-f 1 5 3 i:tftli|£l 5 5A>£>*£-oTl>£. ^©Tji^ffl 

f*. b*U H2 OCjjvf J:^fcefe*«W*tfl2 7 
ltt|SM7^;i/^ftfflV^VM/-1f(SWtftm2 7 2 Kit 

^tw«(±g<, *&, gKiAi 1 i±©jsmij 

1 l±©£T©^->©t;-v-1i£gi|2 7 3Ct? 
[0 0 4 1 ] ifeU, H2 !OxAjt|»il:j;8«i 



$HJ^£©$tJ$i2©-3l»J£^to t4^MH^^m 

1 5 1 fctftm#3t* 1 5 2 3&»e>)ES5. fcWH8iH*£s 1 

5 1 fcfc0£7jrr<fc5 C 1 WXJtfflHP^W iZffi-oT^ 

1 5 3feS^(±v-f v*ni/>Xg£, EWJUVXI 5 3© 
7-'Jx«ftICaffl7-f;H' 1 5 4, &tfc|I/>Xl 5 

5. *1\ M§a->i.yM 1 1© lUcIitftfflUIMfttL 
t^^'J 2 8 2KIBta-rs. 2tei©^p D B '>x;N 

1 1 1 &»tiiLfctfttMfc2 8 1 t l«CB©I3itili«2 

8 2^Jt«tE]SS2 8 3C«J;Dit«1-5Cfclc:J;>), H« 

©Kffiftfefr&a. attB^Kosnffi^i^i i itftw 

l«281fc ltti-fe)b<(±iSmi©2«c@©fE!fiiB^ 

2 8 2^jt«f-r-So **ite«r-ii, mSiy-ov* 1 5 4 

£ffl<->T/^->©ti«£'>&< bTV>5. bfc#o 
*MtM?*SSU it(OfiS7xAl 1 l©@te7jfRl^ 

^ ;u^©|p]te75isiic:^t>*2>o 
[0 0 4 2] 022 1 0 1 fcffl^fciMH* 

FA (Factory Automation) ©yXrAI|mto SSp 
^x^l 1 1 £-R©aqjjt£&-»&a;^-i'3>2 

9 1 , &W$3WIt*li© Lfc*«y 3 7Xr-y a > 
2 9 2, iSXr-i/a>2 9 3, fclftf;^-^ 3 > 2 

>*;i/*©«^fci^££ftT<A?>„ -m&m^T- 

-ya>2 9 1 t§lya7Xf- , >3>2 9 2K45V> 
T, ^K*fi^ft©imtt©i^CV Digger 
^««&iffcttJ***=* 1 0 1 §l£»bT, Sgft© 
l«HISffS:9.,ife, 2 9 6, 2 9 7©J;otXf 
-ya^ClUXPiOiMKSDjt^* 1 0 1 £J*«b 

[0043] ^mm&mA±.wm^^xi), 

[0044] m-^mmm&'mnyo^-z (Dimm 
mmmmzmz 3^03 2 zm^x^wtz* 
[0045] wt, *mmm<vmf&zm 2 3 zm^xm 
w?z><, xmmmz. &mtu— tfi 111, 3^- 

^l/>Xl 1 1 2, xJ£»I/>Xl 1 1 3, H^U>X 
1114, yjfiUci/VXl 1 1 5, 16£D 
«U***l4JBm*** 1 1 1 0 t, >X 1 2 1 

1, 12 2 1, SK7-f;W-l 2 1 2, 1 2 2 2,® 
1 2 1 3 , 1 2 2 3, 1 *7C^*^ 12 14, 12 
2 4 «fc &«fiE<**lStftmjfc£* 1 2 1 0 k, ^x^JBB 
ftl301, @IMfiUfttttU»l 3 12, gijMiS 
*to«l 3 1 3 <fc D«fifc£fl3X^-i;& 1 3 0 0 
k, A/D^glSl 4 11, PfiilS&l 4 12, 2*7ti 

iisift«jt)UjbiiKi 4 1 3, ^^^>mmmmmi 4 

1 4, ^->flM8^*U 14 18, 1416, H«f 
«^t'J14 17, 1 4 1 5 «t»)«fiE*n5(i^«ia« 
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1401^ FFTHSgl 511, IS <0M b«ffc[nl8g 
15 12, t-'-^M^'J 1 5 1 3, ?^P3>t:a- 

^i5i5, ^-^n^i 5 1 6, mn^T^-i* 
1 5 1 7 xvmf&znzr-t'mmmi 5 o i 

[0 0 4 6] JBUB^* 1110 T-fcfc, *MW*l/— »f 1 

1 1 1 i>t>%t!iiLfcmK 3'^-^l/>Xl 1 12K 
i9¥®»Cifet)xlSgfcU>Xl 1 1 3{Ci!?x*(Rl© 
^j£{f6ti^o xfifl/>Xl 1 1 3 J:f)SttBb£#fc3: 
«)EU>X1 1 1 4l:«xJ|6lH:¥ff«^l!)¥ 
B&K, yMil^^fl^. -e©&yi£ljfcU>Xl 1 

Kft^ifi#lLt©^-A,h&f), £xn (¥«{««) 1 

0 o i ±*mwt&° 

[0 0 4 7] WZ 4CfHW*3t3Rl 1 1 0£x2f|pJ;&»5 

y^fSjKfcfc, •>xA'(4MIKMttK) lOOUcffli 
U 7 fe-HMWUTJ § S fc ttj£# »> , x 75 fcfc+#&J?Sl 

& t)*> x #16] C t y H |fi| -o X ^£ „ 
[0 0 4 8] ZZT\ *HSS<?JT-(±, x, y75[Rl£:£¥ 

<au &rbfc s s«e>Bii*<, *<ofh©ia«i 

5 ±T* ttS b S x. & v > „ 
[0 0 4 9] tfctHft^ 1210 T-tts 1001 
±Ottft(SBl 0 0 2*e>WHibfc3fc**e«lUVXl 

2 11, 1 2 2 l£«fc>), ;i/^-l 2 1 2, 1 
2 2 2, mytfiL 1213, 12Z341U, 1 «7ctft 
HJS1 2 1 4, 1 2 2 4±C|g«-rS. H3fc«l 2 1 
3, 1 2 23tt, J&H^7 WUtffHIHOAItBifcSigfc 
Jfc (SfiJt) feii^bTVASo :<Dim 
cpScSL^4^^->i^©fcSL3tfc^bTffl^t|Rl± 
-r2>?j)** s $)So {Mb, Wbfe^lte<< 

[0 0 5 0] *fc, «kUl***©IS«l/>Xl 2 1 1 
fcfc, H2 6 t^bfeio ^:3i^©^>XSfflV^-Ct)^ & 
5<^tt, 02 7C^LfcJ:5fcJBff*£<bS©U'>X7' 

lOtbT, 0 2 4^12 2 5K^bfe<fc?&¥B$£ 

mm? g a <t *> * « <^ s sra 7 ;)/ * - 

1 212, 1222*fcfcfc4&fc bfc«j$±©fflitj±tf±& 

[00 5 11128 tJSB83t^lR2itrtfta3t^*©JF® 
H^/f^o ttai3fc^* 1210, 1220, 1230, 



1 2 4 0, 1 2 5 0, 1 2 6 043«fclM*5c#ai£l 2 
14, 1224, 1234, 1244, 1 2 6 4 &%& 
E»U ^^©fiflL^^A-T-gSJ^Kb-T 
l>£, ^JSE;*^ 1110, 1120, 113 
0, 1140, 1150, 1 1 6 Ofct -ftl-eft 1#tcI& 
ttIS 1 2 l 4 ~ 1 2 6 4 ©^HJi ij T^il^tS ioC 

segbT^s. ~©*$t% ->^^^*¥fTitem-r^ 

fct¥iB«"eJHI«t?S5. 3©#?J5£T-fcfc, -o©&4tl 
*St:feObT-o©^^|Hl*^^bT^S. ~©fg 

SH7^M-iT^n^ «S© BSWC «t * E#f / ^ - 
> * 5 fc m 7 * 7 - 1 «t § jg^ffi^ £ * § 
<-f.5<&5rt s &3„ '©£?K«3fefl^£*£< bfei§ 

[0 0 5 2] ^^-v^l 3 0 OT'lt 7i;M00 1 

^^wsnouciiufA v^mm 

B* 5 , c©l®ji¥©^*.^rt>-yrTV^-c*)J;VA. 
@S&afUStfttH*l 3 1 2 Kit), ->xa10 0U*« 

Bfltj;?>^si:©siiEA s »)^^ft e©<e»*ace«i 

«^JW^ 13 13ti5 >>^% 10 0 1 i:*f5Wfc i 
5 ©SB8S * 5 S«K ft s «£ o M® Z ti 5 . Z (DMM 
OtoMm&mK lSeitStoKW**^ 

3 0 lffl»St«toTt±,. tja£*C3SKf|BlT 

mm ztiz *s* s * sis^r-fe ?> . 

[0 0 5 3] 1410 T-(i, 1 *«ttWS 1 

2 1 4*?>©1$a j i{i-5f£A/D'3?g|gSl 4 11, BSfim 
S&l 4 1 2&iiiib, 2ffifb3ftfe'l Ify bfiDfg^#5 
x 5 © 2*?6iBflfe«J t) tU bS]ES 14 13 K^P>ft, 0t 
^UfcliaStiS^->R«|5HSllB&l 4 1 4K<t 

»ll«*P (0, 0) t-tZt, WT©S (»2) 

ii-rst^p (0,0) (DimzmwitmmL, tir© 
« (»3) ifimztztz^f-ytmrni-z. 

[0 0 5 4] 
[|»2] 

P (0, 0) * n P (j.j) =1 (Ht2) 
|i|-2 
J J 1=2 

[0 0 5 5] 
[$3] 
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p (o, o) * ( i ruj) ) =1 {m) 

- f ■ f — X 

IJI-l 



[0 0 5 6] $|Rr;£ft&|g*HU 1 &^#ffifi 1214 
^t'JHl S^JiWSfl/^y 1 4 1 6C«M$ft 

So zzx\ mmm^i 4 i 2^i»€'j i 4 1 6 

1 4 1 20H«[*®|lgWC^AT43<. £©*3&n» 

&tfttil*£*l 2 1 0~1 2 6 Ocjl^SffllfSfe 
to, fi^JQffl* 1 4 1 0-1 4 6 Otfafttt&ftT^a. 

[0057] 5*-^ jaa* 1501 t-tts »«m ^ 0 1 

4 1 6©^-£*>f>FFT|5]Sgl 5 1 1 «fc B g*»v y 

y^tfty- ijx^?n, it*)£b3M*£iii&i 5 
1 2t t tf35 L >v7-r ( ao^if)^ba5A s Pf*^nso 
xmt>htzmw>=?-*im®)*^>) 1 5 1 3csim 

£W§£, 77-A1 5 1 7±D»$8fi^#tH£ft£« 

"To ?O03>t:a-^ 5 1 5 Xbrn^tZZ- 

t tc J; , HtJWv^:/^-^ ffi^^-^^^Tpm 
1 5 1 6ttB**n5o *£u /^->© 
^-^^M^'J 1 4 1 6tt&W$nX^2.o d©^-^ 
HU ^©^£ — >^Tt±g^&S£^ltebT^&l^£: 

T, 15 17 «k DUft&a-r. 

[0 0 5 8] 05 1 ©WS&l 4 1 0tr-^I 
If 150 l©«Hfc^tafc»8B/l*->$JWS£^ 

-r. 7—!?mm& 1 5 0 it-ii ^A^f^izui 

BWJKiSbT^S. zoWflfefcJu 0 5 lt^bfelaiat: 

[0 0 5 9] ^©H»Jtt, 2 Jfc5cB««I b LB LEISS 1 
4 1 3C#*TBffei2JDlHUllS&l 4 2 0£&o 0 M 
W?)mbls]8&l 4 2 0 {±#1 1) £B bSB 1 4 2 1, 1 4 2 2 
4 2 3 ±9#§J$3ft3o £©^tBbS|S 
1 4 2 1, 1 4 2 2tt, »JBfSP 1 4 2 3 C*f bTfftft 

±x(D? »j~7Mvfv mhtztiLmow&z® d m-a- s <t 

a, ^y^E^H, 2mih^£Z>mM 
tetK&Z^V 7fflmWM Ap^oTV^tS!), Hit 
W!)Wl/»l 4 2 b 1 4 2 2 ttttfiJRrffi 1 4 2 3 C» 



UT»+Aa, +Ap©&*g£}$oTV^„ 3©fl 

tifc££Wg-<?&£#, *HSE^J©«^H*it^X^7// 
mtlt, Ap£l. 5jB*, Aa£0. 5£i:U K 
^^A s l OmmfSgfcbT, Aw (=Aa • p) § 1 
2. 5H*hbT^?>o ^©BMkWDHibPBX 4 2 0 
fr&Wt)ffl£ft;t:{I^-fcb 02 3fcjj*bfc<iW|liKfc 
ipbTffia£*x§, 2*5eW»)Hib08Sl 4 1 3T?tt«J 
9ffi£ftfcIE7jffii©/lfla^£i(; 1 CftoTD 
l««cflHSCC»U «!)ffll/S142b 1 4 2 2© 

!)LBb[5]g&l 4 1 3T*ttW!>ffi;*ftfcIE;^fflJW2g&£ 
P (i, j) i;LTV>£©£*fU W 0 tB USB 14 2 
1, 1 4 2 2T-tt13]»)ajSnfc^^P (i, j) fcb 
T^3„ £©P (i, j) ©ff£»#M&££ttTv^- 

>©*ijk{±^it% mya(Dmm&g.2xm%ftz 0 

[0 0 6 0] .Z©#?/ijcT-(;iU F F T H)g§ 1 5 1 1 43 =k 
l$^bg|5|&iMl 5 1 2£«r3;i£;#T"g3o 
[0 0 6 1] WT, itt412 3&^bH3 2£«fc&Bi 

[0 0 6 2] *^B^T"ii, jB«^^*->©J&£Silfc 
SL S I ±©StJ*i«SaMjS-e b36>t/J^©«BTftft 

/^-i/©»Djib14K:*IbTV^s. tie 

Wtttftfi£«ttfc: bT, £->^f&S£3eiLfc*#& 

c©^«*ffiT-{i, -Ks ^^A s ^Ufei:g^;*©^ 
^*o< U^*eb*-?Rli6tt* s fe5. -©£?&, ^ 

[0 0 6 3] -ectx ^^y-tfts^nsLS ic 

»@bfe 0 DRAM, SRAM^t-iis 8 0%tt±, V 

3 o%y.±T-feSo -©i^^Jt*T*wnis> z<d 
m*)MLfflf£tt(Dm&x+ftxi>>z>„ m*)teL&(Dcz. 

d©wsabt. ^©^ffitt, mmy-visf-aftm 
nmmMx$>& 0 

[0 0 6 4] H2 9t^bfc«t-5i&a*^^-> 1 0 1 



f 



1 0 1 Ufi®m?<1 fU9-l 2 1 2, 1 2 2 2T-||g?2 
ft a. z\o>m$rrt9—> 10 1 ltt02 9t*bfe^ 
— vjtp£>©0#f£tc £o iit, 02 9± 

Kg*Jl 0 1 2##ffib&®^ -©Htll 0 1 2A»e> 
©0«T^f±> MBU8<J^Ie]«f/^-> 10 11 fcttHfeo 

ttmmmvikttt), mmim o±©^*-> i o 

1 2 1 2, 1 2 2 2±T*|5]#t;1#->1 0 1 l£j&3fc-r 
5«fc5&7 4;i>*-fct&ttfti& 1 0 1 4©t» 

«tt§ii»$n i atfc&as 1214, 1 2 2 4±t-«> 
Mtii 0 1 2<Dmn(D^mi i©«t3CR«i$*i5. 

■Tfi:'t>%*»Wt:«t»), »»1 0 1 2©&#8S?*jCl* 
UiSftfcCfcKfcS. 

[0 0 6 5] ' ;^-> 1 0 1 4©e<y^pi:[I] 
#r^*-r>l 0 1 l©f y^6> 2* 
XI 2 11, 1 2 2 l'sA«t$ii^i'->fflftSf 
SLtl^c ) i:©M#ttx STOfr^l 1 1 0©ftftH 

-rs^ffl^ftAiibTiuTos; (»4) T-^sfts, 

[0 0 6 6] 

[f&4] sin6» = A/p («4) 
fct, p#/|\3W££efcJ::*:£<&5. f&fc>*>, L 
S I # £ b flMBft U p < 5 (£ £®*r^ * - > 

[0 0 6 7] ItKSCS^ 1 0 

1 0 ©ffMKfcfc^ t> -? x fc&B e y tt'gfc *> % ^ fecial 

T G>W6x> *P - > % X 5 fc^fffl 7 -i >l>$> - 

Jfct'Siafii^fctt&Vv^ht^Bbfc. -©J: a 
lQtt©H«T^* — >£f ^Tji^-f 5 i547>f;^ 

[0 0 6 8] C ~ T\ #2BB,BT*tt> >X 121 

2, 1 2 2 2£JBiW^bM©P>X7W£JB^§h 

m?mwm^m^nx^& e w&Mt'mvi-t&k 
. ^ o 1 w s aua-r -s a c » £ ©a#f © u- > x 7 

;i/*-*rav^!&g#&s. fife*. JB#r#fcftiS!©i/> 

XT' 1/ -f fc * 7 — U ^^[ffl <9 7 -Y -fcffl 



5-218163 

T*(i, £©JB*r*£fbS©l/>X7"W 

to SP^7-i , ;i/^"©^fiK, #ffltt±i£bfct)©i:P- 

axft{£<t^» * c ©iif $sfti© 1/ > xt 1/ © 
;i/^-©ffig{±El 3 1 fc^rf j; a t u >x©ftt 
£MiJ©j«;:&3o 
[0 0 6 9] 0 3 2fc^M'7-f )l#-<Dft2Vl*&t o & 

c, fit ) ®ffit*of5ii©y^->t^b«)*$aittc 

HS3 2 (a) t^bfcigiSaJt©*)©* 5 ^.. £ 
ffljSM±©^ra7^;i/^-«fcf)/^->i:©#S'Jtt|6* 
t±if{;tt03 2 (b) t^Ufc«ftJK«0*©*«se>SK 

1^|J^0 3 2 (c) tmt. 

[0 0 7 0] 03 3tS»©tftitl«f!IS^-r. 

[0071] vici-e?iBa/j^©#i!Kitft*«ttft^af 5 

±T\ -©£^7^;b*-£^£#&fcM«ttffi 
fF&MBHffi 6 2-89336^) C^LfcffiJfl*Wi£<fc 
DjibtV^o £©aE&^03 4, 3 5, 3 6^fflV^T 
UJBB-f S. 

[0 0 7 2] K*4{C3te*^B^bM^6.©t!ca3fc&1tW 

a^^'f XO&5. £©7^Xii, 03 4 (c) £7* 
bfe.J:afcttUlS2 0 0 6©H^ (l-p©if^hbT^ 

ta$na«/h*ffi) -tf-YX*s^:*^«^*<^So 7 

^fX?St^5^7->{iije»±(i(S^@C^^nTV> 
Sfc»x 7>fX{ilB^-f X£lt0iJbT*§<£l). 
[0 0 7 3] -#T% JURRtf^V^atrfttttfiffflA**** 
5fe«>, ?S*tftS£SSS*«fctofcttW3R , tMX£;*:fc 

T> Xl^^;l/^'>$ <-fS*SA s 3%5o £©7^fX 
l"0\s%'ls$ <?Z>m£kLX, 'l^iK rLSI->x 

Xlfc. 1 7- 2, 7 7/8 2 ( 1 9 8 1) «%ft¥>J 
©«R***^f Shj«S*ii0. 1%A^0. 0 1% 

[0074] cnt^u, $;&m<Dm37 j frt-ZRi 
v^fe7^^£T*(i, MS^&o. ooi%fr?>o. 0001 
ci©aa5:03 5, 3 6 zm^xmmt 

•So ^!5igb/^->©ffM^tifc'i'^-'N2 0 0 1 &m 

i*20 0 2t-iiu Pibfct^i/>x^2oo 

3, 2 0 0 5 £ffl^T$ia5gs2 0 0 6 Kfiffc-fS. ££ 



(10) 



(11) 
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b^ 7 - 7 A> ©WtiiftttM 7 - 7 © £ >y ^ J© 

tv S7'J >y hW^rom^f^JS^flJA^ftBa^, 
Hfoffl^j (S«) Cs&f«;**i-O^o £ft£<fcti 
7'J^©2& (*UJilT-{±lRm§tfiaBJ3$ti2»^t)^ 

b^7-7©$o #^<&ntt, *^©Jt*#*£<& 

S„ <r©Jt*<i7-';^^F [] £ffl<AT*HfaHT-£ 
So flP££ft£^7-7©fl^R£a (x, y) tiTS 
^^^-©teao^JS^teF [a (x, 
y) ] t&5o »7^^-©IttSp (u, v) t 
P (u, v) *F [a (x, y) ] tK £|H|7 
^;i/7-£31i®-f 3;>fe<>:&3. *7t^7-i , ;i/^-iCffi 
*BW&0fl$©ff$tt£~P (u, v) — p 

(u, v) *F [a (x, y) ] fci '^7 -f ;i/7-£ 

t^(omnm^tah 0 ;^->©i^f3^lL^AS3©B#© 
;i©i$«*£»tti1-2.i:0. 0 0 l%^JST*fe2.„ t) 
igbf&A*5©l$0. 0 0 0 l%gfiEtC^f), gibim*) 

[0 0 7 5] W±©8HKi, ^7-7Jfctt&y^©flil© 

L*>-&L&^BJt&t4#;l?>S„ bA>b&A<£>, 

l^A>£31fTMfiWgTU /l7->y^X& 

[0 0 7 6] m^mm'mmyo^-tvmcDmmm 

£H3 4^604 7£fflOTira-r3„ H3 4£H%$ 
tti^©^ttlB*^^Xi:yi'XU'^©5I^S^-ro 'Jn 

(a) tMt)^tB*^$^-To ^xA2 0 0 U©;i 
7-7hJI%A>i&©lfc&#£t&(i}U'7X2 0 0 3£»b 
$EtB§s2 0 0 6X-mmt^o f&tUg§2 0 0 6A>?>© 

m (b) maif§2 o o 6©iiii^fcfflii-rs7^A± 
©^s^#/j«cDS^^^:iii*©a^^^i-„ ^(±}b# 
p^Ttt^^Aoa^s, mti§§©^-7m^&<frB#i?s 
t, ^^©iii^-ti-^xw, mmmommmntisTu 

T©5t (§&5) T-^$tlSo 
[0 0 7 7] 

T = (S • t) / (w • n) 

5$ (&5) ct^v 'hS^^-TSt»(Ctt, w£ 

gt)^T-fe§o bA>U Islia (c) Kfjk-tkolz^ w 
t«t, wtttMLT-j7xy\2 0 0 1±©/n'7 



7 A 1 © y x u £ /gM-r s &$> & o 

[0 0 7 8] -^CT\ mz, ;^->A^©7^XlyK 
;i/£fgM^sfc#>£, J <i x<g« 

©^to^Tisis-rso H3 5iimrsy^jv^^m^ 

©7-'J^g|Hi~^IS7^;i/7 2 0 0 4£g£BbT<A 
•So y-fXt^5CiA2001 ±©ii t§©feS ^ 
* U/^->A^©ll«f*2 0 0 7(t t*tiiV>X2 0 

0 3£j§»gK m&y-ifr-? 2 o o 4r-«>fe-rs„ * 

fc, -)xa2 0 0 1 ±©Mf5A>e>©mSL^ 2 0 0 8 fttft 
(±11/ 7X2 0 0 3, SF^7^;i/^ 2 0 0 4, *§{$!]y7X 
2 0 0 5£3IiibTlMit§2 0 0 6T-tfc!±5£fl,3„ 
[0 0 7 9].;;f, H3 5©aP^7^;u^ 2 0 0 4® 

4H3 6C^-r. HBfcfc^T, ^7^^ 2004 

©»;®a5# (a) tj&^as^ (b) tffl^-rs^^-> 

@#?7fc2 0 0 7©#S&K©tk fiP*>A : Btt 1 : 1 0 5 
»7^M 2 0 0 4aitS3fcti!), 

^7->y^XfiM{il/l 0 2 T-feSfc*f), tfctBS© 
BWR-tM XA s |B]-T-fen«, y-fXftai/^ttl 0 3 
I6UU l**rf*W*Kfcia±-rs. bfc#oT, Atttt 

§ o 

[0 0 8 0] ^fS7^;i/^T-ji3tT*§5^7-> 
7iftS„ 

[0 0 8 1] H3 7C?Sllll7'>f;i/*tt*<J6bfc»&© 
m*3t**K*»«lftmuvX2 0 0 3tt<e«U7Xt> 

fc, H3 8C»tHS©W*-9--fXfc#aiJt©W«ft^ 
■r„ let-It bT 2 Amlf^i^©^iJ&^1-o 

^&?£^7-7A^#SybTf&/iJ^3fei6£fcJu tttb 

o 

[0 0 8 2] H3 9icR^qBffi«|httttifi4ft^ 

©S (»6) T-^^tlS. 
[0 0 8 3] 
[»6] 
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T= (Lx • Ly/w') • (1/f ) 

*fes ««aMSKPtt, mw^v-p^ mm«mw [0 0 8 4] 

x s Wyfcb-mTCS (ft7) t^ns. [ft7] 

P=P 0 • (wLx)/ (Wx • Wy) 
WxiLxt-SSfeS), SC (ft 7) t±S (if ttflfUHiiteftPtttSC 



(ft6) 



(*7) 

:6) fcSC (ft 8) a 



(»8) 
P 

(Lx • Ly/Wy) 
(1/ (w f) ) 



8) f^StlS. 
[0 0 8 5] 
[ft8] 

P = P 0 - (w/Wy) 

Pt^T 

= Po 
= K, 

(ft 9) «fc{K 5$ (ftl 0) Tfw$*lS, 
[0 0 8 7] 
[ftl 0] 
I =K 2 • P t 

= K, • K,- (1/ (w f ) ) (ftl 0) 

3S(R10)J:!K Ittwf«ft5. 

[0088] u±(ommzm^ m 4 o t^att«§^ 
ia*-y->f X£#g!iit©ss^ x • $?tBgi© 
&«fe£-rs. 2 o®>(DWi&!fm*mmtztzit> 

*ja»ft*2MHzfciB£+ftfclU fctBSffliB*1t'rX 
ttl3/<m-e&V^ ^©B$, BJ^^--f Xh#giJltfflB8^ J: 
!k 2//mS»©/^- >A>£>©#8iJttfcfc2T*;i?»K A 
*->&£.#S'J^3Zi:#T-§-So «»t, H*y--fX 
•tftHlSW^oyf Jl««i:ttm^©ll««t?)x 2>u 
m£«j©tftlWI^fciU X • * D s> ^IHigftT*^ 

to o 8 9] 04 i&mffly ■< fr*&%m^tzmvmiii 

IpWx/^O 0 l©-||fct£-2 0 1 0fM« p n')in2 
0 0 l^ffi*«tft56pf|6!&«J«tJ«-oTV^S. €©£#>, 
S«ltta*^tt!f8ra3fc¥3R2 0 1 1 fcl*tH*?#2 0 

Mi^xA#0 2 0 0mm©ig-&tov^TWTC^-r 
So 8a^y bT-7xA2 0 0 l^H&fcttt-f 

3 fea&triix 1^'vF ®M9HR4lftZFttttftt4E 2 o 1 
2tt, 2 5 mmC-rtVttftV^. bfctfoT, f&SftSl? 

y b£ffl^ft«&i>. lJ-^f bOttHJ*^? 0 13 
fcfc. *&£Bl^>X2 0 1 4, *M}ly>X2 0 1 407-0 
^&Wf3Se£ft;fc£l«7.<;u# 2 0 15, tttUSi: 
bTU-T-feVO-2 0 1 6f#lfjE£flTUSo tfttHl/> 
X2 0 1 4©^^&*WJfI«fc9*#^Ig£i±, *^ 



9) T-^tlS* 
[0 0 8 6] 
[ft 9] 



(1/ (w f) ) 



(ft9) 

*x^2 0 0.1 £fi&flt«-fS *^ it 

fi)v>X2 0 1 4<0!m-t^iMttim&rF<Dm^r. #>£ 

Cttit^triEBtS't^T-tSo dCt/BWC^S 
Sffl7>f^20 15 tttfttti#3S« 2 0 1 3 A s *i if 0 
©i^tt4a;9 MWt*2|fi«BU WMtft¥%2 0 

0-T4r>^2 0 1 6*»&®4ftttlffi*ttjl«MfflWa 
(91ft) 2 0 1 7T«£tu m®?-* tLZm-f 

o 

[0 0 9 0] m&ftfr&lQ 1 3*5*,if!5tt©S 

£tt 2 ffl, tftffl^& 2 0 13 #fi*ltt©*§1^fcfc 1 ffl© 
'^ti'.lv 1- 2 0 1 5 ©£&{£, >)ift2 0 0 1©S« 

T> 1 n a pfl7 1 ll«©^^7 -f M2015 T-*f 

[0 0 9 1] &£#HIfc0iJ©-5 *.©f±«©-^J^^1-o 
!BW***tt, ^H^)tiii:b-C^fi7 8 Onm, tHft 2 
0 0mW©JMW*:i/-'»fSflit\ JP^Atf£*tt±# 
A>f>60° T*^xM±02 6 x 1 mm 2 ©^^!^ 

So tftmjte^tt. *mv>xfcb-cK»i/>x (50 

mmF2. 8£fflt\ $tB{g* 1 fig (ttffiNA=0. 
1) -Zftfttti-rs. tfttBStttHSft^Xl 3^m, pj* 
ft2 0 4 8, iBK/Ml^ft4MH zfflCCD 0-7--fe> 
~0\ &SWi, ^#giJffitB©«V>iii^1J-^X7//m > 
B»ft4 0 9 6, Sg«jlH«ft4MHz©CCD 

[0 0 9 2] 04 2f±A^-W-f X^OiA 

0te^JSlC<fcS^S=£^1--^J0T-feSo >>xa2 0 0 

*^iA2 0 0 1 t^D-CISlte-rSo Ltzt^X, s 
«&H*9*»2 0 2 ltMLt^xA2 00 l^lteb 
TV^S fc, £«tf*tHJfe¥& 2 0 2 1 ©^7 ^^©jJl 
ft%t>frfrt>t>^}\2 0 0 1 ©^1^->*^©SI#r** s « 

1rttt>%n-9-yjjXM±, ^7^;i/^©M3fc*ii: 

->xM©0ft£&©B8ft£;&$o CCl-e, ^x/N0[iIS 
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nmo&, mvsiktiM*?m 2021 ©(£,&*$ 2 0 2 0 1 

■)xA2 0 0 1©it"it>82 0 0 0fflM^St. LA 1 
U ^^^©jt^tlftlStf 5hM»e>®HfcSL# 

&*© 7 u t 7 * > h gat- & t> x a © sug^s * ± 
2 0 wrtc#pjtsifc*s^ss©"Tf^ M«^ty» m 

*tt, 2//m^^^^->*>e>#giJbTtftttJfSi.^ 
[0 0 9 3] mty®&<D^-$ £LT<DWm&%tZ>tz 

mz&, t* % % ti \m&mm<Dm^mm%&m i &mT* 

[0 0 9 4] flUStfWtfcfc, tftWlifl*^rX©*$3fc:J: 
[0 0 9 5] tfttHiBJRlJ-W Xi'tfctBiltrtM X «fc 0 

3 ®ii) -r-^^nsc 

[0 0 9 6] 
[Rll] 

d=0.5 • A/(NA) 2 (81 1) 

S (II 1) t^T, A.=780nm, NA=0.1 

©tg^rfctd=39//m.h&2>„ tftWHSRiM X#tft 

ffljs#tMx«t?>+#*stt*iK, m&m&&, wuam 
©^ (112) t-^ns. 

[0 0 9 7] 
[» 1 2 ] 

a' =0.61 • A./NA' (IS 1 2) 

£*>^ a (ti 2) c*jtt5NA* sa(au)® 

tfs a' = l3/*mh-t3<h> NA' =0.037h&!), d 

[0 0 9 8] IfetfoT, tfttHS©^:Iii3l6<hti «t D . H 

[0 0 9 9] 04 3ll:)iA^T-i;©^(: iSHtl 
tftffiHi*©^b&^— 0Ha-efe5, A=780nnu NA 
=0.U »ttliS*^Xl3jum£^;Mi^©5/img 

ti©fMitB;fj©^bft^bT^?>„ pseu^, «u&8rk 

tt ±70 >u mtfe5. d ©«ttt&tB 1/ > X©Bfi P»*> 5> f# 

(285/zm) ©Pf5©ffitC)5KoTV^Sc Ltzt^X, lZju 
m«D|ftfflll|jRiM Xtt 5 #mH*!l£*r < * 

[0 10 0] Jil±©,fc5^ tttBU>XOBBPfR^/h$ 

< tz>r.tt, titmwm-M <+& rtcA 
$ #it3©{ftBfffl» * ^ 7 1 -r * c h * s piti-e & a , 



[oioi] m^m^-v <) y^.mm^m^ 

«tt«ttHa**+^JRll!Tf £ £ <fc -5 Cl£W\ tt«tt+# 
ftJSSC ft 5 Jt 3 C« i) «ttJHiWA« W#£&«f$£ 

i*rfet>^¥ff&#m#"?£S. ~~T\ HfPJ^ftW 
fttl-Sfc* f&l^^©^7^;i/*<£a©f£ft^ 

ji«£ft3S<U M«tdi«fg*iS<-r5*i:*5 T .^ 
^£[B)£x#[q]i:-rs 0 

[0 10 2] loB©^S©#§/$ftll4 4fc;jtU fs]H 
(a) Kx^ftfr^Mfcfifj&ftyjvU (b) £y£ 
iSJfr&MfcflMfc&^-r. ^~T*. ##f*l/-1f 2 1 0 1 
©«JfaS2 1 0 0©ftV^|6l4Sx»|pI, fS3fcjS2 1 0 0 

iatA/2Sft»A1-§c 

[0103] mm (a) ©x^ffijji, ^ajfti/-- y 2 1 

0 1 A^WtBbfc3fcttP>X2 1 0 2~1/>X2 1 0 6 
ftffll\ M»ot->x;v2 0 0 1 Jb^RSWTS. P 
0 (b) ©y^[p](is **f*U— tf2 1 0 ld^*ftBb 
feMl/>X2 1 0 2~b>X2 1 0 6ftffl^, 3tem* 

EifrfT^ttSo ^©*^i±x*ipj©^mft^«. 

*) atr^ t g s ©T\ ^©i^JlJSfb* 5 nTtgT-* 
So C©^T-(i> x^[Sj©>"6*ft¥fT3feT-ttft<fea 
ft ti o X & D jitr fc *f)^tH^^^©^M y^)i*m 
t*(tSx^|q|©|altf^^->{±fi<ft$^ 03 2 t 
jj*?- J: a ftj*M«©Sra 7 - ftffll^ S - i: C «t o 
T/^->A>£.©H#T^ftM*t?>C t#T-§5o E4 
5(i04 4©HBHj!^mftfflv^fc^©^m^tB^m 
©^PeS7 -f 7 xA±©|p|ff^^— >©¥ 

H0©-^Jft^-r. >>x^±©y^->A^©[p]5f^^ 
->©1^©A§^(±, x^|q!ttfHW©BlP»ttt#L/ 
x 1 =®mm, y^fS](±«T^T*fe5fctoy 1 =$Uzm 
^ft , ?^ y^lRl©^^^— 7tzytk.tzZ><, £x;\©|Sit 
«cJ;f9|B]|2| (a) t^-T<ta t y^|pJ©K-v^p y#x 

^->*^©ig]^^->ttiBiia (b) t^t-iatft 

»)x y»(pl©t-v^(±Rli (a) C*5(j-5px^[s|-T* 

So d©J;dtv y ^'[6](w|ll#f^' ? <5'^->©tr ^^©S^^ 
MKSi^t^xMCD^^^^toigtsitta 



(14) 
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[0 10 4] 2o@©#j£©«j£*B4 6fc3*U 
(a) Cx#ftA>£JlfdSfiK£^U |bI0 (b) £y?f 
lp|A^Mfe^&flst 9 *a»ftl/-1f 2 1 0 1 

Ifll, S6#jS2 1 0 OCDfi^^ra^y^lqJT-feSo fc£ 

ft 5 <t 6 1 A/ 2 *R^}fA1-S<, 
[0 10 5] IeOEI (a) ©x£|o]fcfc, tf 2 1 

0 1 #S>ltWb&3fcB:l/>X2 2 0 2~1/>X2 2 0 7 
**$»^>T¥ff3fcC1'S. (Bill (b) CDy^ 
Ifiltt, **t*l/— tF2 1 0 l*6ftTHil/fe3tttl/>X2 
2 0 2~lx>X2 2 0 7£fflV\ %^JK\f^ 2 0 
OlJi^^-TS. LfrU x#|6j©$g#^2 1 0 0© 

V>„ 1 0 Ott, 1/>X2 2 0 2~1/>X2 

2 0 7, »1/>X2 0 1 4£)iLT£l?g7^;i/* 2 0 

1 5©{£fitiie«-rs. c©»#etfi^*tt^ra7>f^ 

*©iafl4t6«fc Da+AtmfilT^SaTf&Sfc^ lfg 

[0106] a 4 7tii4 6(Dmmft¥mzm^tzW>& 

;i/#ja£4bMt3 £xa±©;i^— vA^opi^t 
*->© 1 jSWfcfcSStt, x^^iiTO^T-feSfctox 
2 = 10 O^mSS, y*l^ttJBW3te*O^§$CJt0! 
t5©fy2-t+/imt:)5:!), ^ x a ©|q| 

SIB 7 -f ©ji^ttfg £ ft < -T 5 ' i: AST- § 5 . 
[0 10 7] *K:*SgB^O/hSft^l^^^©(S*1tmffi 
{c<tSS«^tti*^fflfte©*ffi^l^gl4 8 A>e>H4 9 

[0 10 8] llifeftHj«tM*y^*->fcllB£b«e^ 
<hA*15J#£T-&5„ 

[o 1 09] i48 ttttm i/ >xt Lrmmmmm<D 

*ttfJRH§#** 3 0 0 2 ktftffi^3R3 0 0 3 A>& fig 
So jSMfJGWi*** 3 0 0 2 imiZ7F-f£ o K i mm± 
OJHWrW"Y tfigoTV^S. ftffl^JB 3 0 0 3 fcfcfttB 

h>>xtLTm%rmmtm<nvyxTu4 so o a, m 

ftm^tLXiMftUZ 0 0 5, H«r*^bg©l/>X7' 
H 3 0 0 4«D|gflfetiSfctftUiS3 0 0 6fr&jfc>^ 

U ^lA^fij&tttB-TS. bfc#oT\ 1)1^3 0 0 
1©-»;£S3 0 10f)xA3 0 0 l^Hft»*T?* 



£. WW7i"( 3 0 0 2©^^Stt7jc^fpI*?>t»JK 

*Z*>ttmmVt (Sffitt) f-7x^3 0 0 l±£f«3« 

©fcSl^feju B#T*fEfb3!cDl'>X7W 3 0 0 4 £il 
«#«3 0 0 5T"P(S* GiU^? Wl/A^BS© 
AltiSK¥fTfcfiK#©e»{g3fc) C&JiaSt, )\* 
- > A> omift * g bH%A> 6 ©ffcSL* & $ * 
r, «tfflS3 0 0 6T?ftflH*-3. 
[0 1 10] 04 9(±ftmi'>XtbTjim©l'>X£ 

MS^i^3 0 0 1 ©-«!;*£ 3 1 1 0T« 
^x7\3 0 0 l^aAMfcSWffifcfcfiKfcj&oTV^. * 

©&», s«i«ta3e^*ttMW3fc^*3 1 1 i<tftm;>fe 
3^3 1 1 3K#if. *h?tix.-y hmm^^x^ 

So tS»'>xn4i0 2 0 0mmOS^Cov>TWT 

£ft4^r 5 fc to tfcju i a - s» h (DmmwM&Tf^mm 

W>2 11211 2 5mmt:tn«fiv^ Ifctfot, «k 
i^ft^x^AS^l 5 0mm©^(t 8^-^>yh©d 
*,6-a^>y hSfflvvhtm^. 1-3.- >v h©ftUi*£m 
3 1 1 3tt, fttBU>X3 1 1 4, 115, ft 

ffi§§fcbTU-7'-fe>t*3 1 1 6TMftfc£ftTl^4. ft 

mu>x3 1 1 4©^^*sftm««tt)Af 

tti^xA3 0 0 l£d*fll&i*S §5. 

ftftiu>x3 1 1 4(om^mm&mj.i : <Dm 

feSVMi, ■7iM±^KS^-rsft*f ftt>*.gB^ft 

y h 3 1 1 1 <Dmwftm±imj5ni»<~>mm±.j3& *>n 

i\ h;i/A^B^©AWanSittft|.«fcaftB 
Sfl^ (Sffljfc) T">x;\3 0 0 l±SjKW-rSo * 
fe> -7XM3 0 0 1 Jt©^^->&VS«I*»e)©aiSL3te 

tt, ftmu>x3 1 1 i&mm&s fi*«3 1 ist-p 

•frfefflWcajfetSlilS^-t, 'J-T-b>1f 3 1 1 6T* 
fttlj-rSo U-T-tr>it3 1 1 6A»e>©ftHHi^f±B«> 
fttBffla (B'Jf*) 3 1 1 7T-®a$n, Mf57-"-^i:b 

Ttti^-rso 

[o iii] as oKKftwcDimntttmm**?, 

L S I ©lii±lf ©ig#i©5 to 1 xjC, Mt)© 

4^tl&ftf±5 btTu^flft ZZftffi? S c i: As^S^gH 
^*©A§ft#A s A^tftSo — 3fif^ a^7^>T-(i, 
in&©M**V>*^<!8»lb^fe»i^SA J fe5. 
Mt)l6S* 6^©^PST-©B#figA s S3ib&^ 
©*»iA§<ftf)$gS*3ttTA s S„ LfeA s o 
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w% kmm~r & &©r*a:fc < , ^ssrotfli**- a - # 

Sr&fcWflLfc. IBJH (a) l:CVD«Igiflf 
(b) tE#8fgfcfcX*> F7P-> 

m k*# % Tkk,~t mw<Dm& * -r & •> * o & . 

bfe#ot, ^xAfflK jS*5»*fcOSIHI&g'b&fc 

tft*E<©iftK-r5B:*> ';>^a, mm (a) Jc 

ffli^©^H (K*.^fi) ##£*-3£4: 
tftSo tftbtx ccDi^wvry^^it Ufa 

EI (c) {c^^i^Jc, »=^'J>^t|'Mt 

^s^fefflV^cttJ;^ |b]0 (a) 
[0 112] *^Bg©«|gi:LTtt^©5iSi*sfe 

, «^s©a&^,fc&tt(twi£&*§£, f &*5 
wti-e a? d , S!ia^g«©Mt)ifaA s -e g s «t o icmm 

[0 1 1 3] fcTF, ^P^7^;i/^-©^M^J^EI5 2*> 

gg*fS??£ffl^T«^bT&&^#, iSliSR?©* 
1ST, ft£©fi3fe£fa©#£ttbJW3W-Cg«is^. 

*©MS*#'K£ ^ tz tut* $ - > *>e> ©0^ 4 

^A^P^-T^-ttEK 5 (a) {C^Lfe<fc5£j&© 
if#* it*-r « <t 3 fc -0 & I \&CDM£r?#> 3 ©# 
HSb^A 5 , £CT'^b;fc<fcd&ift^©l6^T-fc-?T i fc 

+frz<Dmmimtz u § t ^ a a 
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